Guanine nucleotide-dependent ADP-ribosylation of soluble rho catalyzed by Clostridium botulinum C3 ADP-ribosyltransferase. Isolation and characterization of a newly recognized form of rhoA.
Two C3 ADP-ribosyltransferase substrates with different characteristics were isolated from bovine brain cytosol. Amino acid sequences of tryptic peptides from the two substrates were identical to rhoA and rhoB; hence, the purified proteins are referred to as rhoA* and rhoB*, respectively. Soluble rhoA* exhibits properties different from those previously reported for rho proteins. In contrast to other C3 substrates, rhoA* behaved as a 77-80-kDa protein on gel filtration, although on sodium dodecyl sulfate-polyacrylamide gel electrophoresis the ADP-ribosylated moiety had a mobility consistent with a 21.5-kDa protein. Furthermore, C3-catalyzed ADP-ribosylation of rhoA* was dependent on guanine nucleotides in the presence of 1 mM Mg2+ or 1 mM EDTA (0.19 microM free Mg2+). Half-maximal stimulation by GTP, guanosine 5'-O-(3-thiotriphosphate) (GTP gamma S), guanylyl-imidodiphosphate (Gpp(NH)p), and GDP was observed at 16, 20, 220, and 380 nM, respectively; guanosine 5'-O-(2-thiodiphosphate), GMP, and adenine nucleotides were ineffective. In the presence of GTP gamma S, the rate and extent of ADP-ribosylation was enhanced by dimyristoylphosphatidylcholine and/or cholate. This increase in ADP-ribosylation was specific for rhoA*; it was not observed with rhoB* and has not been reported for other C3 substrates. These distinct properties suggest that rhoA* is a newly recognized type of C3 substrate, differing from the rhoA-like proteins previously reported. rhoB*, on the other hand, has properties similar to those reported for membrane-associated rhoB and its ADP-ribosylation was independent of guanine nucleotides in the presence of 1 mM Mg2+ and not affected by dimyristoylphosphatidylcholine and/or cholate.